In recent decades, much has been discovered about the different ways in which people can talk about motion (Talmy, 1985 (Talmy, , 1991 Slobin, 1996 Slobin, , 1997 Slobin, , 2004 . Slobin (1997) has suggested that satellite-framed languages typically have a larger and more diverse lexicon of manner of motion verbs (such as run, fly, and scramble) when compared to verb-framed languages. Slobin (2004) has claimed that larger manner of motion verb lexicons originate over time because codability factors increase the accessibility of manner in satellite-framed languages. In this paper I investigate the dependency between the use of the satellite-framed encoding construction and the size of the manner verb lexicon. The data used come from 20 IndoEuropean languages. The methodology applied is a range of phylogenetic comparative methods adopted from biology, which allow for an investigation of this dependency while taking into account the shared history between these 20 languages. The results provide evidence that Slobin's hypothesis was correct, and indeed there seems to be a relationship between the use of the satellite-framed construction and the size of the manner verb lexicon.
Introduction
This paper is concerned with manner of motion verbs (manner verbs) such as walk, swim and dash: how is information on the manner of motion lexicalized in verbs, and is the evolution of these verbs influenced by the syntactic constructions in which they are used? Recent decades have seen an increase in studies in the semantic and lexical typological traditions that address these types of questions (color: Berlin and Kay, 1969; Kay and Maffi, 1999; perception verbs: Viberg, 1983; Evans and Wilkins, 2000; spatial relations: Levinson and Meira, 2003; body parts: Majid et al., 2006; aquamotion verbs: Koptjevskaja-Tamm et al., 2010 ; see also Koptjevskaja-Tamm et al., 2007 for a review of the field). Several of these studies focus on implicational hierarchies that become evident from the cross-linguistic study of specific semantic fields. They investigate the universal mechanisms by which lexical items can be added to the lexicon. Other studies investigate the question which words are typically basic and which words are typically derived or peripheral in the languages of the world (Goddard, 2001) . Manner verbs have not been investigated in this tradition until now.
The largest amount of information on manner verbs has been gathered in the context of motion event encoding, which has been studied extensively over the last few decades. The study of motion event encoding started with the work of Talmy (1985 Talmy ( , 1991 , who showed that languages make use of two major construction types: one that encodes the path of motion on the verb (verb-framed construction) and one that encodes the path of motion outside of the verb, on so-called satellites (satellite-framed construction). The use of these two constructions for the encoding of motion events has been described for a range of different languages during the past decades. Examples from my own corpus are provided in (1) and (2). These two examples are translation equivalents: a German and a French translation of the same sentence from a parallel corpus.
(1) German-satellite-framed construction Und sie rannte in höchster Eile zurück zu and 3SG.F.NOM run.PST.3SG in high.SUP.F.SG.DAT hurry.F back to der kleinen Tür ART.DEF.F.DAT little.F.SG.DAT door.F 'And she ran as fast as she could back to the small door'
(2) French-verb-framed construction Elle repart-i-t à tout-e allure vers la petit-e 3SG.F.SBJ return-PRET-3SG PREP all-F speed.F to ART.DEF.F small-F porte door.F 'She returned as fast as she could to the small door'
The path of movement is the trajectory followed by the person or object as it moves, often in relation to reference points in the environment (Talmy, 1985) . The path of movement in (1) and (2) is the protagonist's trajectory from a small table (this is established in the preceding context) to the small door. The manner of movement is the way in which the action is carried out, which includes the rate of motion (walk, march), the rhythm, the motor pattern (run, swim), the posture (crouch, glide), and any evaluative factors that might be involved with the movement (sneak, flee ; Slobin, 2004: 255) . In (1) and (2), the manner of movement is running or moving very fast.
The German sentence in (1) encodes the path of motion on the adverb zurück 'back, ' and the manner of motion on the verb laufen 'run, ' as well as in the adverbial phrase in höchster Eile 'in an enormous hurry.' The French sentence in (2) encodes the path of motion on the verb repartir 'return' and the preposition vers 'to, ' and the manner of motion in the adverbial phrase à toute allure 'with all speed.' The crucial difference between the two sentences is that the French sentence encodes the most important information about the path of motion (i.e. the movement back towards a place where the protagonist had been before) on the verb, while the German sentence encodes information on path on a locative particle.
However, it is not true that French uses only the verb-framed construction, and German uses only the satellite-framed construction. In certain contexts, French does make use of manner verbs. Aske (1989) was the first to point out that verb-framed languages such as French are restricted in the usage of the satelliteframed construction for telic motion events, later called 'boundary-crossing' by Slobin (1997) , but not for atelic motion events. A description of such an atelic motion event which contains the satellite-framed construction is given in (3). In this atelic motion event, motion does take place, but the motion is described as simply taking place within a single location, as no end state is postulated in which the person finds herself when the event is finished. This means that, in (3), the reading that the protagonists are still swimming at the end of the event is possible as well as the reading that they have reached the shore. German, on the other hand, can make use of path verbs as well as manner verbs, the former being exemplified in (4). It is clear that most languages have a set of manner verbs, because they may use them in event descriptions like (3). However, there are differences in the structure and the size of the manner verb lexicon between satellite-framed and verbframed languages (Slobin, 1997 (Slobin, , 2005 . Slobin (1997) proposes that there are two different types of manner verbs in the manner verb lexicon: "Languages seem to have a 'two-tiered' lexicon of manner verbs: the neutral, everyday verbslike walk and fly and climb, and the more expressive or exceptional verbs-like dash and swoop and scramble. In S-languages [satellite-framed languages, AV], the second tier is extensive and elaborated, making distinctions that do not play a role in the considerably smaller second tiers in V-languages [verb-framed languages, AV]" (Slobin, 1997: 459) . This difference in the number of second-tier manner verbs has consequences for the overall size of the manner verb lexicon: "S-languages will have a larger and more diverse lexicon of manner verbs, in comparison with V-languages" (Slobin, 1997: 458) . Manner verb lexicons are thus predicted to have different sizes, depending on the motion-encoding construction that is typically used in the languages being compared. The largest amount of variety in manner verb lexicon size is found for the second-tier manner verbs, with satellite-framed languages having a more extensive class of this type of verb.
In later work, Slobin (2003 Slobin ( : 165 ff., 2004 Slobin ( , 2006 is more explicit about the evolutionary status of the dependency between being satellite-framed and having a large manner verb class: "If manner is easily accessible, it will be encoded more frequently and, over time, speakers will tend to elaborate the domain in terms of semantic specificity. Consequently, learners will construct a more elaborate conceptual space for manner, allowing each new generation to continue the cycle of attention to manner" (Slobin, 2004: 252 f.) . Manner is easily accessible in a language when there exists "an accessible slot for manner in the language" (Slobin, 2004: 250) . Accessible slots for manner include the manner verb in satellite-framed languages, the manner verb slot in serializing languages, and the manner ideophone (amongst others). From Slobin's (2004) discussion it is therefore possible to deduce the hypothesis that, if a language is satellite-framed, it will have a larger manner verb lexicon. Wienold (1995: 322) proposes a similar relationship between lexicalization patterns and the lexicon.
What evidence is there so far that satellite-framed languages have larger manner verb lexicons? Previous comparison of individual languages or language groups seems to yield inconclusive results. Koptjevskaja-Tamm et al. (2010: 339ff.) point out that there are differences in the size of separate subdomains within the semantic domain of manner of motion: Slavic languages are far less elaborate in their encoding of the subdomain of aquamotion than Germanic and Romance languages, the latter being verb-framed-and therefore expected to make fewer manner distinctions rather than more. Iacobini (2009) makes a similar point when discussing manner verbs in Italian (a verb-framed language), which has far more manner verbs than would be expected due to very elaborate subdomains of manner of motion that encode rapid movement away from a source or towards a goal.
In spite of this issue, Slobin's (2004) hypothesis seems to hold for several individual languages. Slobin (2005) compares the original and translations of The Hobbit (by J.R.R. Tolkien) for satellite-framed English, Dutch, German, Russian and Serbo-Croatian with verb-framed French, Italian, Portuguese, Spanish, Hebrew and Turkish. He finds that in a single chapter, the satellite-framed languages on average use 25.6 types of manner verbs, while the verb-framed languages use 17.2 types of manner verbs. Özçalışkan and Slobin (2003) show that, in a comparison of 9 English and 9 Turkish novels, English has a larger manner verb lexicon (64 types) than Turkish (26 types). Narasimhan (2003) finds 25 types of Hindi manner verbs as translations of 40 types of English manner verbs, indicating that Hindi (a verb-framed language) has a smaller (although sizeable) manner verb lexicon. Fanego (2012) demonstrates that there has been a massive growth of the English manner verb lexicon in the transition from Old English to Late Modern English, lending support for Slobin's (2004) hypothesis on a diachronic scale.
However, a study that investigates Slobin's (2004) hypothesis on a language family-wide scale has not been carried out. Aside from Ember (1978) , who looked at the impact of cultural and biological factors on the growth of basic color term systems, the factors that influence the size of semantic subfields have not been directly studied. The current paper investigates the hypothesis that languages that use the satellite-framed construction more often have larger manner verb lexicons. Using a data set on motion event encoding from 20 Indo-European languages, I show that there is some evidence for this claim.
Since the languages in this data set are all genetically related, it is necessary to make use of phylogenetic comparative methods. Mace and Pagel (1994) , among others, have demonstrated that cultures and languages are not independent from one another, as they share features due to common descent and proximity. An example of such a shared feature is word order in the closely related continental Germanic languages Dutch, West Frisian and German: all three languages have SVO word order in main clauses, but SOV in embedded clauses, a pattern not found in any of the other Germanic or surrounding non-Germanic languages. In all likelihood, this pattern was not invented by each of these languages independently, but 1) was inherited from a common ancestor, 2) was borrowed from one language to the others due to their close proximity, or 3) originated in a mixture of these two processes (see also Askedal, 2006) . Phylogenetic comparative methods allow one to investigate a correlation between two features, in this case the use of the satellite-framed construction and the size of the manner verb lexicon, while taking into account the phylogenetic relationships that cause these types of interdependencies between languages. These methods are presented in Section 3, after the current data set is introduced in Section 2.
The Data Set Used in the Current Study
The data used in this study come from a parallel corpus. In this section, I first introduce the parallel corpus in 2.1. Then, I present the coding used for the motion event constructions in 2.2.1 and discuss the use of the motion event constructions in 2.2.2. The way in which the use of the motion event constructions is aggregated is discussed in 2.2.3. The coding used for distinguishing manner verbs is the topic of 2.3.1, and a new measure for manner verb lexicon size is presented in 2.3.2.
The Parallel Corpus
The source of data in this study is a parallel corpus of motion event descriptions in 20 Indo- (Cysouw and Wälchli, 2007) . The current parallel corpus contains three novels: Alice's Adventures in Wonderland; Through the Looking-Glass, and What Alice Found There (both by Lewis Carroll); and O alquimista (by Paulo Coelho). These three novels were chosen because they were written in two different source languages, English and Portuguese, which are reported to represent the two different types of motion event encoding. In addition, they have been translated into a wide range of languages, which allowed for a comprehensive sample.
From these three books, a selection of descriptions of motion events was extracted. As including all descriptions of motion events found in the three novels would have resulted in a far too large data set, a balanced sample of motion event descriptions was taken. This sample was constructed taking into account the type of motion event encoding construction (see 2.2.1) and the main motion verb, providing for a large and balanced set of different motion event encoding construction types. In addition, at least one instance of each type of verb was included in order to maximize the lexical diversity in the sample.
Motion events were defined as "situations in which an animate being moves from one place to another, " following Özçalıskan and Slobin (2003: 259) , although I also included inanimate entities. Each motion extract was a single sentence describing a single situation (event or activity; Berman and Slobin, 1994: 657) . The majority of the motion extracts have a single main verb that describes the motion between the starting point and the endpoint of motion (as in examples (1)- (4)). Those motion event descriptions that feature more than one finite verb (of which there were very few in the original motion event descriptions) are classified as instances of the subordinate construction or the coordinate construction (see 2.2.1).
The sample amounted to 215 sentences that describe voluntary (non-causative) motion. 24 of these sentences only encode manner and not path, and are therefore included in the data set used for the investigation of the manner verb lexicon, but not in the data set of motion event encoding constructions. For the analyses presented in this paper, I distinguish between two sets of sample sentences: the full sample of 215 sentences (of which 191 encode path) called the '215-sentence sample' and a smaller sample of 132 sentences (of which 118 encode path) called the '132-sentence sample.' The 215-sentence sample includes sentences from all three books, while the data in the 132-sentence sample is a subset of the 215-sentence sample and includes only sentences from Alice's Adventures in Wonderland and O alquimista. The 132-sentence sample is available for all 20 languages discussed in this paper. The 215-sentence sample is available for 16 languages, excluding Hindi, Nepali, Persian and Albanian, because there is no translation of Through the Looking-Glass, and What Alice Found There available for these four languages.
All original and translated sentences were found and glossed with the help of either native speakers or language specialists. Native speakers helped to categorize each motion verb as one of the verb types (including manner verbs) that were distinguished.
Motion Event Encoding Constructions

Coding of Motion Event Encoding Components and Constructions
Different elements or components of motion event encoding are distinguished. These components include verbal and non-verbal elements. Coding of the different motion encoding constructions is based on the different motion event encoding components that are present in each original or translated sample sentence.
The coding of the components of motion events is as follows. The verbs are coded as either manner verbs, path verbs, deictic verbs, manner plus path verbs, non-motion verbs used as manner verbs (see Section 2.3.1), or neutral verbs. The non-verbal motion event components are path satellites and manner expressions. Path satellites include all elements that signify path, i.e., adpositions, adverbs, case markers, verbal prefixes, et cetera. I broaden Talmy's (1985: 102) original definition of path satellite to include this wide range of elements, following the arguments of Filipović (2007: 35) , Beavers et al. (2010: 337) and Croft et al. (2010: 205-206 The combination of the motion event components presented in Table 1 results in a set of motion event encoding constructions, listed in Table 2 . Most of these constructions are familiar from the literature (Talmy, 1985 (Talmy, , 1991 Croft et al., 2010) . For more information on these constructions see Verkerk (2014).
Use of Motion Event Encoding Constructions in the Sample
A short discussion of how often each motion event encoding construction is used in the languages of the sample follows. Figure 1 provides an overview of the frequency of these various motion encoding constructions as attested in the 132-sentence sample. Several recent studies (Slobin, 2004; Beavers et al., 2010; Croft et al., 2010) point out that languages often use a set of different constructions to encode motion events. Figure 1 supports these claims: most languages make use of Alice entered to run in the forest
coordination construction any two motion verbs, coordinated
Alice entered and ran in the forest 1) Note that a less detailed, but more conventional and purely structural definition of construction types strictly in line with Talmy's (1991) classification would be the following. The verb-framed construction would be defined as a sentence with a single main verb denoting path (the use of path satellites is optional). The satellite-framed construction would be defined as a sentence with a single main motion verb (manner verb, non-motion manner verb, deictic verb, or neutral verb, but not path verb or manner plus path verb) plus at least one path satellite. The verb-framed construction, defined thus, would collapse construction types 2, 3, and 5 as listed in Table 2 . The satellite-framed construction, defined thus, would include construction type 1, as well as a part of what falls under types 6 and 7, as the use of path satellites is optional for types 6 and 7. Construction types 4, 8 and 9 in Table 2 would fall outside of this classification. It is clear that definitions of construction types vary considerably between different papers in the literature on motion event encoding. To make the current results more easily comparable to other studies, which potentially use different definitions of construction types, I will briefly report on the results of a correlation analysis between the use of motion event encoding constructions defined in this purely structural way and the size of the manner verb lexicon as well as using the more detailed list of constructions in Table 2 . The results of the analyses using the purely structural definition of the motion event encoding constructions can be found in Footnote 3. several different constructions, and some languages use certain constructions more than others (see also Verkerk, 2014) . However, Talmy's (1991) typology is not invalidated by this diversity, as it is possible to construct it as a distributional rather than absolute typology-which also was Talmy's (1991) aim.
The languages have been ordered in Fig. 1 in such a way that three clusters of languages emerge. The first group consists of those languages that use the satellite-framed construction often: Russian, Polish, Lithuanian, Latvian, Swedish, German, Dutch, and English. I call these languages 'satellite-framed' in the remainder of this paper, in line with convention. However, note that this does not imply that these languages do not use other strategies, or that there is no internal differentiation in this group. The second group comprises those languages that do not use the satellite-framed construction often, while they do use the pathonly and the verb-framed constructions often: Italian, Portuguese, Romanian, French, Albanian, Greek, and Serbo-Croatian. In the remainder of this paper I call these languages 'verb-framed, ' in line with convention but under the same caveat as above. The third 'group' consists of those languages that use neither the satellite-framed nor the path-only construction often, while they do use the deictic verb construction relatively often, as well as the coordinate and subordinate constructions in certain cases: Armenian, Persian, Hindi, Nepali, and Irish. This is not a unified group of languages, but rather one that emerges because these five languages are neither satellite-framed nor verb-framed.
The motion event encoding constructions that were not discussed above are all quite uncommon throughout the sample. The patterns found in Fig. 1 generally correspond to those that have been described in the literature for these languages (for a comparison between these results and the classifications made in the literature, see Verkerk, 2014) .
Aggregation of the Use of Motion Event Encoding Constructions
The current data sets consist of 132 motion event encoding sentences in 20 languages and 215 sentences in 16 languages. In order to reduce the dimensionality of these data sets, two different measures were used. The first measure is simply the proportion of use of the satellite-framed construction. This measure was used because it allows for a direct test of Slobin's (2004) hypothesis. However, note that it is a continuous measure, rather than the discrete measure originally proposed by Slobin (2004) , that is, the dichotomy between satellite-framed and verb-framed languages. This reflects the more recent consensus that the typology is clinal rather than absolute.
The second measure is a more holistic characterization of the use of all the motion event encoding constructions. To this end, a principal components analysis was conducted. Principal components analysis is a ubiquitous data reduction technique used in comparative analyses in biology, anthropology, and linguistics. The use of the different motion event encoding constructions appeared to be highly correlated, which allowed for the use of a principal components analysis for dimensionality reduction.
The principal components analysis was performed on the proportion of usage of each of the nine motion event encoding constructions (see Fig. 1 for a visual representation of these proportions). Instead of a regular principal components analysis, I used the phylogenetic principal components analysis developed by Revell (2009) . This was done in order to remove the variance that can be attributed to the genetic relationships between the languages in the samples. The results are graphically depicted in Figs 2 and 3.
In both principal components analyses, the first and second principal components are the most important and together account for a large proportion of the variance. For the principal components analysis conducted on the 132-sentence sample (depicted in Fig. 2 ), the first principal component (PC1), given on the x-axis, accounts for 79.1 % of the variance and can be interpreted to relate to the Talmyan scale: languages situated in the far right of Fig. 2 are the most satelliteframed, while languages situated in the far left of Fig. 2 are the most verb-framed. The second principal component (PC2), given on the y-axis, accounts for 9.8 % of the variance and relates to the proportion of use of the deictic construction and the deictic verb-framed construction, with languages that use these constructions relatively often situated in the bottom of Fig. 2 . For the principal components analyses conducted on the 215-sentence sample depicted in Fig. 3 , PC1 explains 85.0% of the variance, while PC2 explains 6.8 %. The same interpretations of the principal components apply.
The PC1 score of each language for both principal components analyses can be used to position that language on a Talmyan scale: from maximally verb-framed Although the terms 'manner' and 'path' have been in use for a long time, a cross-linguistic classification of verbs with respect to these features is not without difficulties. Many verbs seem to specify information about both manner and path. English climb and Dutch klimmen are good examples: they can be used for all kinds of paths, including up, down, into and out of a reference object, but without further specification of direction, they indicate movement upwards. Another example is the Hindi verb bhāgnā, which may signify both 'run' and 'run away.' In other words, many manner verbs seem to have a path preference. In my coding of manner verbs, the definition of a manner verb is that it signifies the way in which a person or object moves, while it can be used with different types of path. English climb and Dutch klimmen are therefore classified as manner verbs. If a verb indicates both a clear manner and path and is incompatible with different path specifications, it is not classified as a manner verb but as a manner plus path verb.
Former studies of the size of the manner verb lexicon in different languages, such as Slobin (1997) and Narasimhan (2003) , were typically based on dictionaries, although Slobin (2005) and Hsiao (2009) , among others, are exceptions. For the current study, I am using the manner verbs that appear in the restricted set of sample sentences selected from the parallel corpus. Since this set of sentences does not feature all possible contexts in which we could find manner verbs-there are, for instance, no events of driving, cycling, ice-skating, sailing, etc. in the parallel corpus-the resulting list is not a complete list of manner verbs in these languages. However, the most important ones relating to various common types of manner are included. The benefit of this approach is that it accounts for the most frequent manner verbs, while obsolete or less commonly used verbs (as one might find in dictionaries) are not included. Note that although the original Alice's Adventures in Wonderland and Through the Looking-Glass, and What Alice Found There were published in the nineteenth century, they can be considered contemporary apart from certain lexical choices; the translations have been published between 1978 and 2010. The selection of manner verbs is therefore controlled by the sample itself, and not determined by the size and the quality of dictionaries available for the languages, as was the case for some of the earlier studies.
There are two categories of verbs that are not treated as manner verbs in this study, but nevertheless deserve some attention before the actual manner verbs are discussed. These are phrasal manner verbs and non-motion verbs used as manner verbs.
Phrasal manner verbs are not included in the quite narrow definition of manner verb employed in this study. The reason for this coding decision is that phrasal verbs are often related to full verbs ( jump and make a jump, for instance) and that a certain sense of arbitrariness sometimes appears to be involved in their creation. Should make a jump and give a jump, for instance, be counted as two different verbs? The phrasal verbs that were attested in the samples are listed in Appendix 2 in order to provide an overview. From these tables, it seems clear that phrasal verbs are most common in Germanic and Romance, while they are not common in any of the other languages.
With regard to the second category, it is well known that in English, verbs for various types of non-motion events can be used as motion verbs that indicate manner (Levin and Rappaport Hovav, 1991; Goldberg and Jackendoff, 2004) . These include so-called 'self-contained motion verbs' such as wriggle (Talmy, 1991: 489) , verbs of sound emission such as crash (Levin and Rappaport Hovav, 1991) , and metaphors such as skim or shoot. This is not only true for English, but also for other satellite-framed languages. Examples from the current data sets in which sound emission verbs are used as manner verbs are provided in (5) and (6). Narasimhan (2003: 130 ff.) points out that, while the constructions presented in (5) and (6) are common in satellite-framed languages, they are not possible in Hindi, which is traditionally viewed as verb-framed. The current data support this observation, since translating this type of sentence directly seems troublesome in other verb-framed languages as well. The type of sentence in (5) is typically translated with a verb meaning 'pass, ' 'fly, ' or 'brush' by the verb-framed languages in the sample.
In the current analysis, only verbs that signify both manner and motion from one location to another in simple declarative sentences without path satellites, such as 'John swam, ' are coded as manner verbs. The so-called 'self-contained motion verbs' such as wriggle, sound emission verbs such as whistle, and metaphors such as skim do not signify motion when used without path satellites: 'Mary wriggled' means that Mary wriggled on the spot, maybe in her seat, 'Jack whistled' means that Jack produced a whistling sound, and 'Lisa skimmed the milk' means that Lisa removed something from the surface of the milk. When they are used in constructions with path satellites, such as 'Mary wriggled into the pipe, ' these verbs certainly denote manner of motion, but the sense of motion from one location to the other derives from the combination of the verb with a path satellite. This sense of motion is therefore not part of the semantics of these verbs themselves. Consequently, these verbs are not strictly part of the manner verb lexicon, and they are not coded as manner verbs in the current analysis.
However, since there might be interesting cross-linguistic differences in the use of these verbs, the ones that were encountered in the sample are listed in Appendix 3. These verbs are of the following types: 'self-contained motion verbs' ( flutter, wriggle), sound emission verbs (rattle, hum, splash), verbs that are used in the subordinate construction (struggle, have trouble to), verbs that are used in a metaphorical sense (skim), and verbs that signify increasing or diminishing speed. In line with Narasimhan's (2003) observations on the use of this type of verb in Hindi, the use of non-motion verbs appears to be more restricted in verb-framed languages than it is in satellite-framed languages. This seems to be especially the case for sound emission verbs.
A full overview of the manner verbs encountered in the sample is presented in Appendix 1. Table 3 lists the type counts for the manner verbs attested in the 132-sentence and the 215-sentence sample for each language. Appendix 4 lists the type counts for each book individually. From Table 3 , Appendix 1, and Appendix 4, it becomes clear that there are differences in the size of the manner verb lexicon from language to language.
In the 132-sentence sample, Persian has the smallest number of manner verbs (13 types), while Latvian has the biggest number (26 types). In the 215-sentence sample, the variation is even larger: Armenian has 14 types of manner verbs, while Lithuanian has 36 types. Between languages that are more closely related, the numbers resemble each other more than for less closely related languages. Appendix 1 suggests that every language in the 132-sentence sample has manner verbs for the most prototypical types of manner, i.e. words for the concepts RUN, FLY, SWIM, and WALK. RUN and WALK are also the concepts for which both satellite-framed and non-satellite-framed languages typically have more than one verb. Most languages have at least one verb that denotes STROLL alongside the general verb 'to walk.' Other manner types that are lexicalized in all languages include the concepts of ROLL (except Albanian), JUMP (some satellite-framed as well as some non-satellite-framed languages have more than one verb for jumping), DASH, or, more generally, very speedy movement (lexicalized by three to six different verbs in some satellite-framed and some nonsatellite-framed languages), and WANDER/ROAM (except Persian). The concept of STEP/TREAD and the concept of SLIDE/SLIP are lexicalized by most satellite-framed and most non-satellite-framed languages.
Domains in which satellite-framed languages have more verbs than non-satellite-framed languages include the concept of CRAWL (only some satelliteframed languages and Greek feature more than one word for CRAWL), the concept of SCRAMBLE (only some satellite-framed languages feature a word for SCRAMBLE), the concepts of GALLOP and TROT (more satellite-framed languages have verbs denoting GALLOP and TROT than non-satellite-framed languages), the concept of FLOAT (although this is particularly so in Germanic, and not so much so in Balto-Slavic; see also Koptjevskaja-Tamm et al., 2010 for similar results), the concepts of MARCH and SNEAK, and the concept of RIDE. The concept of CLIMB is lexicalized only sporadically and mostly by satellite-framed languages; in the other languages climbing manner is typically lexicalized as a verb meaning 'to climb up, ' having both path and manner, which would be classified as a manner plus path verb in the current coding. Slobin (1997) claims that manner verbs can be divided into a first tier of general or neutral verbs and a second tier of more specific and expressive verbs. Satellite-framed languages have extensive second-tier manner verb lexicons, while the first-tier verbs should be more or less the same set in both non-satelliteframed and satellite-framed languages. This distinction seems to explain the patterns found in Table 3 : as apparent from Appendix 1, there exists a clear set of concepts that are lexicalized into verbs in each of these languages, including WALK, STROLL, RUN, FLY, SWIM, ROLL, JUMP, RUSH/HURRY, and WANDER. The other semantic subdomains are lexicalized into verbs in some languages but not in others, and, generally, to a greater degree by satelliteframed languages than by non-satellite-framed languages. In addition, satelliteframed languages typically have more verbs in a given semantic subdomain than non-satellite-framed languages. See, for instance, the use of six different verbs for DASH/SPEEDY MOTION in Lithuanian and Serbo-Croatian (Appendix 1c) and the use of four different verbs for JUMP in English (Appendix 1a).
In this section, I have shown that there is considerable variation in the size of the manner verb lexicon in the sample of 20 Indo-European languages. The data suggest that a core set of manner verbs is shared by all languages, and extension of the manner verb lexicon is possible in the periphery surrounding this core set. Satellite-framed languages seem to have larger manner verb lexicons than non-satellite-framed languages. In addition, closely related languages often have a similar number of manner verbs. Although a multitude of factors are likely to have played a role in the evolution of these 20 manner verb lexicons, I focus on the influence of the use of the satellite-framed construction in Sections 3 and 4.
Measures of Manner Verb Lexicon Size
Two different measures of the size of the manner verb lexicon are used in this study. The first is simply the type count of unique manner verbs attested in both sentence samples, as presented in Table 3 . The second is what I call the Chao index, a measure of species diversity used by ecologists (Chao and Lee, 1992; Bunge and Fitzpatrick, 1993) . The Chao index gives an estimate of how many species are present in a habitat, given that the sample will in all likelihood not contain a specimen of all the species actually present in the habitat. The Chao index is given in (7), with u = (1-number of verbs occurring only once or twice/number of total attested verbs) and y = a bias correction term that estimates the coefficient of variation of the proportion of occurrence for each verb type. Given that not all manner verbs are attested in the current sample, the Chao index is used as a measure to approximate the true manner verb lexicon size more closely. The Chao index was calculated using the function ChaoLee1992 available in the R (R Development Core Team, 2011) package SPECIES (Wang, 2011) . Table 4 provides a short overview of the measures used for the analyses described in Section 3 below. The abbreviated designations of each measure are given in brackets. The measures used to assess motion event encoding constructions as well as manner verb lexicon size are all highly correlated. This is illustrated by a set of non-phylogenetic correlation analyses presented in Appendix 5.
Summary
Method
This study employs phylogenetic comparative analyses in order to investigate the potential correlation between the motion event encoding system and the size of the manner verb lexicon. This is necessary because all languages included in the current data set are genetically related to some extent. Phylogenetic comparative analyses allow investigating the relationship between these two linguistic features while taking into account the genetic relationships between the languages at the same time. In order to conduct these analyses, a sample of phylogenetic trees is needed as a representation of these genetic relationships. This tree sample is discussed in 3.1. The phylogenetic comparative analyses themselves are the topic of 3.2.
Phylogenetic Trees
I use a set of phylogenetic trees taken from Bouckaert et al. (2012) as a representation of the history of the Indo-European language family. Using a sample of trees rather than a single individual tree makes it possible to account for the uncertainty that is part of every phylogenetic estimation due to the different histories represented by different linguistic features. Bouckaert et al. (2012) constructed their sample of phylogenetic trees on the basis of a data set consisting of cognatecoded lexical data for 103 languages. This data set was then recoded in a binary fashion, in which each language was characterized to have a cognate (1) or not (0) for each of the 5047 cognate sets. Posterior phylogenetic tree distributions were estimated from this data set using a Bayesian Markov Chain Monte Carlo Figure 4 . A maximum clade credibility tree for 20 Indo-European languages from the tree sample presented in Bouckaert et al. (2012) approach (Huelsenbeck et al., 2001 ) available in the software BEAST (Drummond et al., 2012). Sampling from the posterior distribution of estimated trees generated a sample of 12.500 trees. From this sample, I randomly selected a subset of 1000 trees to use in the current study.
Retaining from this sample of trees only those languages on which the current study presents data, a sample of 1000 trees for 20 languages (for use with the 132-sentence sample) and a sample of 1000 trees for 16 languages (for use with 215-sentence sample) were created. To illustrate what these tree samples look like, a maximum clade credibility tree of the 1000-tree sample for 20 languages was calculated using TreeAnnotator v.1.6.1 (Drummond et al., 2012) . This tree is presented in Fig. 4 . Note, however, that the phylogenetic comparative analyses presented below were conducted over all trees in both samples of 1000 phylogenetic trees.
The numbers for the nodes of the tree presented in Fig. 4 are support-values that indicate how commonly each subgroup is attested in the tree sample. For instance, the number for the node of the subgroup consisting of Albanian, Armenian, Modern Greek and the Indo-Iranian languages (Nepali, Hindi, and Persian), 0.42, indicates that this subgroup is attested in 42 % of the trees in the 1000-tree sample. The lengths of the branches of the phylogenetic trees are drawn in proportion to time. Since the current sample only includes contemporary languages, the trees are ultrametric, meaning that the lengths of the branches leading from the root node to the different languages on the tips of the tree are equal.
Phylogenetic Comparative Analyses
Phylogenetic Signal
The presence of phylogenetic signal was tested to see whether the current data on the motion event encoding system and the manner verb lexicon are dependent on genetic descent. Phylogenetic signal is the tendency of closely related species (or languages, in this case) to behave similarly, while languages that are not closely related may show differentiated behavior. For a data set of this type, it is important to know whether phylogenetic signal is present, because if it is, the use of phylogenetic comparative methods is necessary. Pagel's lambda was used as a test of phylogenetic signal (Pagel, 1999; Freckleton et al., 2002) : the estimation of a scaling parameter λ that, assuming a random walk model of evolution, adjusts tree branch lengths depending on the amount of shared history between the languages. Its most likely value was estimated using a maximum likelihood approach. In this optimization process, the tree is adjusted by giving λ different values (see Fig. 5 ). These values generally range between 0 and 1, but can also be slightly higher than 1, depending on features of the phylogenetic tree (Freckleton et al., 2002: 715) . Values below 1 generate trees with shorter internal branches. If λ is set to zero, the internal structure of the tree is completely deleted. Figure 5 illustrates the effect of the use of λ as a scaling parameter on a phylogenetic tree.
The maximum likelihood estimation process determines the λ value that provides the best scaling transformation to the tree, given the amount of shared history evident in the data set. An estimated λ value of 1 (in other words, the maximum possible value of λ given the phylogenetic tree) signifies that the feature being studied is evolving exactly along the branches of the phylogenetic tree under a random walk model of evolution (Pagel, 1999) . A λ value of 0 signifies that the feature is evolving completely independent from the phylogeny, i.e., that the feature is not dependent on history. A range of different processes aside from genetic descent could of course influence the feature, including borrowing. A λ value that is somewhere in between 0 and 1 indicates that this feature is partially dependent on history, but does not evolve exactly along the branches of the phylogenetic tree. By estimating the parameter λ for the measures used for the motion encoding system and manner verb lexicon size, it is possible to evaluate whether these measures are dependent on phylogenetic history or not.
Statistical significance of the optimized estimation of λ can be assessed with log-likelihood ratio tests (Pagel, 1997: 334) . These tests determine whether λ is significantly different from a model of evolution in which λ is set to 1 and another model in which λ is set to 0. If the estimated λ is not significantly different from a model in which λ is fixed to be 1, while it is significantly different from a model in which λ is fixed to be 0, phylogenetic signal is present.
These tests were conducted using the function physig, part of the R package phytools (Revell, 2012) and the function fitContinuous, part of the R package GEIGER (Harmon et al., 2008) .
Phylogenetic Generalized Least Squares
In order to test for a correlation between the motion event encoding system and the size of the manner verb lexicon, Phylogenetic Generalized Least Squares (PGLS) analyses were carried out (Pagel, 1997; Freckleton et al., 2002) . PGLS is a linear regression analysis that takes into account phylogenetic information (Pagel, 1997: 337 ff.) . In a regular linear regression analysis, the dependent variable X is the product of the estimated relation coefficient β and the independent variable Y plus residual variation e:
If the measures of motion event encoding and manner verb lexicon size were independent, the value β could be estimated using conventional regression techniques. However, the language data are not independent due to the shared history of the languages. Therefore the values in X and Y are interdependent, with closely related languages having more similar values as compared to less closely related languages. This interdependency can be formalized by taking into account the shared branch lengths in the phylogenetic tree. See Fig. 6 for illustration. The expected variance (variability in a character) of a feature value is proportional to the time it has been evolving, which is proportional to the length of the branch leading from the root to the tip. The expected covariance (lack of independence) of a feature value is proportional to the branch length shared between each pair of languages. In Fig. 6 , X1 and X2 are closely related, which can be stated formally in terms of the shared branch length between X1 and X2, t5+t3. In contrast, X1 and X3 are less closely related, which can be stated formally in terms of the shared branch length between X1 and X3, t5 (a subset of the shared branch length between X1 and X2). A PGLS analysis first constructs a variance-covariance matrix that embodies all the information on unique and shared branch length (see Fig. 6 ). It then uses this variance-covariance matrix to estimate a phylogenetically adjusted value of β. This phylogenetically adjusted β describes the relationship between the motion event encoding system and the size of the manner verb lexicon while taking into account the shared history between the languages.
The variance-covariance matrix taken from a phylogenetic tree assumes that the feature is evolving exactly along the branches of the tree under a random walk model of evolution. However, this model of evolution might not provide the best fit for the data. Therefore, the parameter λ, which measures the degree to which the phylogeny predicts the covariance between the languages, is estimated by the PGLS analysis in parallel with the construction of the covariance matrix. The most likely value of λ is estimated to modify the phylogenetic tree in such a way that it best reflects the amount of phylogenetic dependence between the variables (see 3.2.1 and Fig. 5 ). If λ = 1, the tree remains as it is, if λ = 0, the tree topology and branch lengths are reduced to a star phylogeny that has no phylogenetic information (the analysis then becomes a regular regression analysis, without correction for phylogeny). If λ is between 1 and 0, the tree topology and branch lengths are modified accordingly as illustrated in Fig. 5 .
In short: a PGLS analysis is a maximum likelihood estimation, and therefore provides the most likely answer to the question whether two features are related while taking into account the most likely estimate of the amount of covariance that is explained by the phylogenetic tree. PGLS analyses for the present study were conducted using the function corPagel from the R package ape (Paradis et al., 2004) and the function gls from the R package nlme (Pinheiro et al., 2012) .
Results
Phylogenetic Signal
First, I discuss the presence of phylogenetic signal. Table 5 gives an overview of the estimated λ values for the data measures. The estimation of λ was conducted over the tree sample of 1000 phylogenetic trees. Therefore, the median of the estimated λ values is presented in the third column of Table 5 , while the range of the estimated λ values is presented in the fourth column. The last two columns give the number of trees for which λ was estimated to be significantly different from λ = 1 and λ = 0, respectively, on the p ⟨ 0.05 significance level. 2
2) The estimated λ should be tested to be significantly different from a model in which λ is set to have the maximum possible value of λ given the phylogenetic tree, not simply to be significantly different from a model in which λ = 1. The maximum possible λ values ranged from 1.090 to 1.279 for the tree sample used for the analysis with the 215-sentence sample, and 1.090 to 1.277 for the tree sample used for the analysis with the 132-sentence sample. However, these values could not serve as maximum possible λ values in the calculations, as they are not accepted by the corPagel function from the R package ape (Paradis et al., 2004) . This function only accepts fixed values between 0 and 1 for λ. λ = 1 lists the number of trees for which λ was estimated to be significantly different from 1; λ = 0 lists the number of trees for which λ was estimated to be significantly different from 0.
As presented in Table 5 , the estimated λ values for the measures used in the current analyses are generally quite high. They are always significantly different from an evolutionary model in which λ was set to 0 (except for the Chao index on the 132-sentence sample, see below), and sometimes not significantly different from a model in which λ was set to 1. This indicates that there exists a clear phylogenetic signal, and the behavior of the languages with regard to these data measures is dependent on phylogenetic history. The outlier, the Chao index for the 132-sentence sample, is by accident a rather arbitrary measure. For instance, for Armenian it is 34, while for Swedish it is 33. This is due to the high number of manner verbs occurring only once or twice in proportion to the total number of verbs for Armenian. This phenomenon occurred for several different languages in the 132-sentence sample, resulting in a relatively random Chao index for the 132-sentence sample and low estimated λ values.
Phylogenetic Generalized Least Squares
Let us now turn to the results from the PGLS (Phylogenetic Generalized Least Squares) analysis. A known quirk of the function corPagel in the R package ape (Paradis et al., 2004) , which was used to estimate λ for the PGLS analyses, is that it can estimate λ to be smaller than zero (negative) or higher than one.
Negative λ values as well as λ values much larger than 1 imply negative branch lengths, which have a debatable meaning and value in evolutionary models. I have therefore removed from the results those trees that generated negative λ values or λ values larger than 1.28. This latter value was chosen because it corresponds to the highest maximum λ value that was possible for certain trees from the tree samples (1.279 for the tree sample used for the analysis of the 215-sentence sample, and 1.277 for the tree sample used for the analysis of the 132-sentence sample). This is discussed further in Section 5.
The results of the PGLS analyses are presented in Tables 6 and 7. Table 6 shows the estimated λ values for the PGLS analyses. The column 'Included trees' lists the number of trees for which λ was estimated to be between 0 and 1.28, and which were therefore included in the analysis; λ = 1 lists the number of trees for which λ was estimated to be significantly different from 1; λ = 0 lists the number of trees for which λ was estimated to be significantly different from 0.
For most measures, the PGLS analysis produced λ values within the bounds of 0-1.28 for at least more than 200 out of the 1000 trees; however, this is not the case for the PC1 + unique manner verb count analysis for the 132-sentence sample and the PC1 + Chao index for the same sample. For these analyses, the estimation procedure did not arrive at viable λ values for any of the trees. These two analyses are therefore disregarded in the further discussion of the results. The analyses on the other measures produced estimates for λ that ranged, on average, between 0.018 and 1.12, depending on the measures and the sample. This suggests that shared history explains at least some part of the covariance between the measures of motion event encoding and the measures of size of the manner verb lexicon, and the use of a linear regression that adjusts for phylogenetic relatedness is validated. The λ values for the two analyses using the proportion of use of the satellite-framed construction + unique manner verb count are low, suggesting that shared history does not play a large role for this combination of measures. Table 7 shows the results of the PGLS analyses proper. Since these were conducted over the two 1000-tree samples, only the medians of the relevant values are given in Table 7 . The column 'Incl. trees' lists the number of trees for which λ was estimated to be between 0 and 1.28, and which were included in the analysis; the independent variables used are the scores on the first principal component (PC1) and the proportion of use of the satellite-framed construction (% sat); the dependent variables used are the number of unique manner verbs attested in the dataset (uni. count) and the score on the Chao index (Chao index). Table 7 can be read like the results from any regular regression analysis. The most important information in Table 7 is the value of coefficient β (given under 'coefficients') and whether it is statistically significant on a p ⟨ 0.05 level (given under 'P'). For 5 out of the 6 usable PGLS analyses using the different measures, there exists a statistically significant positive relationship between the motion event encoding system and the size of the manner verb lexicon:
-PC1 + unique manner verb count with the 215-sentence sample, -proportion of use of the satellite-framed construction + unique manner verb count for both the 215-sentence and the 132-sentence sample, -and proportion of use of the satellite-framed construction + Chao index for both the 215-sentence and the 132-sentence sample.
For the remaining one of the 6 usable PGLS analyses (PC1 + the Chao index with the 215-sentence sample), this relationship was also found, but it was not significant on a p ⟨ 0.05 level. This means that this data set provides some evidence for the hypothesis that, if a language has a position more to the right on the first principal component as depicted in Figs 2 and 3 , that is, when it uses the satellite-framed construction more often, it will also have a more sizable manner verb lexicon. Because PGLS was used, we can say that this correlation was not just a chance result of shared history. 3
Discussion and Conclusion
The results from the PGLS analyses indicate the existence of a positive relationship between the motion encoding system, especially the use of the satelliteframed construction, and the size of the manner verb lexicon. This correlation stands even though the genetic relationships between the languages in the data set explain part of the variance. Further inquiry will hopefully allow a more precise analysis of the evolutionary processes that underlie this correlation.
However, the results leave some space for further speculation. This is for the most part due to a lack of statistical power in the current data set, which became evident when the PGLS analyses were conducted. As explained in Section 3, the function corPagel in R package ape (Paradis et al., 2004 ) that was used to estimate λ for the PGLS analyses presented in Section 4 does not restrict the estimated lambda to be between 0 and the maximum possible lambda for the tree. The results of the PGLS analyses presented in Section 4 indicate that this is not ideal. Because the PGLS analyses sometimes produced debatable λ values that were lower than 0 or much larger than 1, a small part of the PGLS analyses became uninterpretable and thus unusable. For this reason, PGLS is preferably conducted by the function pgls in R package caper (Orme, 2011) or in BayesTraits (Pagel and Meade, 2005) . However, using these methods to 3) As discussed in Footnote 1, PGLS analyses (as described in Section 3) using a purely structural definition of the verb-framed and the satellite-framed construction were also conducted, in order to maximize future comparability with studies employing potentially different coding systems. The results of these additional PGLS analyses were highly comparable to the results presented in this section. Out of the eight analyses conducted with the different samples and measures, one was uninterpretable because λ was estimated to be outside the bounds of 0-1.28 for all the trees. The remaining seven analyses indicated a relationship between the motion event encoding system and the size of the manner verb lexicon, three of which were statistically significant on the p ⟨ 0.05 level. This suggests that the correlation found is quite robust, as it can be detected using a less detailed coding system. conduct PGLS resulted in λ values of 0 for all samples and measures (except for a single combination of measures). This estimate of λ = 0 had extremely large confidence intervals, indicating that in the PGLS analyses conducted in caper and BayesTraits, λ could have been anything between 0 and the maximum possible lambda given the tree. The present data set is thus too small to allow these methods to arbitrate between a model in which λ is intermediate to high (as found in Section 4) or a model in which λ = 0. This leads me to conclude that the results presented in Section 4 provide some evidence for a correlation between the motion encoding system and the size of the manner verb lexicon, as the majority of the PGLS analyses reported on in Section 4 were usable; ideally, however, a larger data set is needed to provide irrefutable evidence of the relationship between these two features.
Although the results presented in Section 4 do suggest a correlation between having a satellite-framed type of motion encoding system and having a large manner verb lexicon, they do not provide any evidence for the direction of evolutionary change. The results are simply evidence for the existence of a correlation between these two features in consideration of the phylogenetic dependencies among the languages, but they do not have any implications for the hypothesis that, diachronically, languages become satellite-framed first and then develop a larger manner verb lexicon. To test such a hypothesis using phylogenetic comparative methods, a much larger data set would be needed. Diachronic data on motion event encoding patterns and manner verb lexicons may be used to guide these analyses as well as to compare the results against the historical record. However, diachronic material on motion event encoding and manner verbs will not be available for the large majority of languages spoken today.
Even though further research is needed, this study is the first language familywide positive confirmation of the earlier suggestions (Wienold, 1995: 322; Slobin, 2004: 252) , thus far only demonstrated to hold true for English (Fanego, 2012) , that there exists a relationship between motion event encoding patterns and the size of the manner verb lexicon. One of the most interesting aspects of this relationship is the evolutionary mechanisms on a population-wide scale that are involved in the emergence and continuation of manner salience. From Slobin (2006) we know that speakers of a satellite-framed language such as English demonstrate detailed conceptual understanding of manner of motion and its linguistic expression from an early age onwards. Is the common use of the satelliteframed construction one of the causes of this attention to manner, as suggested by the current results? If so, when and through which mechanisms has the satelliteframed construction become common? Is this emphasis on manner matched in other semantic domains, and does such prevalence of manner information throughout the linguistic system support the saliency of manner in the motion domain? These are all questions of interest if the emergence and continuation of manner salience in motion event encoding are to be further understood.
These findings also open the door for the investigation of other correlations between motion event encoding constructions and aspects of the lexical items that feature in these constructions. For instance, languages with other motion event encoding construction types with high manner salience, such as serial verb constructions and manner ideophones, have not been considered here and would provide further insight into these correlations. Wienold (1995) has already demonstrated that verb-framed languages such as Japanese, Korean, and Thai may have a small manner verb lexicon, but a large lexicon of manner ideophones and adverbials. Within the larger motion event encoding system, it would be interesting to see whether similar correlations can be found between motion event encoding constructions and other semantic domains, such as the path verb lexicon, adposition and adverb lexicons, and case systems. If such correlations could be found, this would support the argument that strong interdependencies between syntactic constructions and the lexicon exist.
The relationship between syntactic constructions and the lexical classes that appear in these constructions definitely seems to be one of the mechanisms involved in the expansion or contraction of lexical classes, but it is certainly not the only one. A language that stands out in this data set is Irish, which has a rather small manner verb lexicon (14 verbs in the 132-sentence sample, 21 in the 215-sentence sample) for a language that uses the satellite-framed construction more often than any of the languages classified here as verb-framed, according to Fig. 1 above. However, Irish seems to be characterized by a rather small verb lexicon not only in the motion domain but throughout, with high degrees of polysemy. Clearly, there are other factors at play that have shaped the Irish verb lexicon, and common use of the satellite-framed construction does not necessarily guarantee the existence of a large manner verb lexicon. Another aspect that might play a role is borrowing. Wienold (1995) has described the resistance of German to borrowing path verbs; but in different conditions, satellite-framed languages may very well borrow path verbs, as is illustrated by the use of path verbs of Romance origins in English. Manner verbs seem to be borrowed very easily if a language is already satellite-framed (Fanego, 2012) , which could cause an inflated picture of the observed relationship between the use of the satelliteframed construction and the size of the manner verb lexicon. In addition, we have to take into account that a lexical class such as that of manner verbs consists of quite a few different subclasses, all of which may behave differently for a variety of reasons, as was demonstrated by Koptjevskaja-Tamm et al. (2010) and Iacobini (2009) . These various aspects of the increase or reduction in size of lexical classes are important for future studies in semantic and lexical typology.
A first step to carry this investigation further is to look at different language families and see whether similar correlations can be found. It is as of yet unknown how much variation language families typically exhibit with regard to motion event encoding and the size of the manner verb lexicon-in other words, how unusual the Indo-European language family is in comprising languages as dissimilar as Latvian and Nepali. For large language families, extensive data sets may be constructed that would also allow for the investigation of directional diachronic hypotheses. A further step would be to investigate implicational hierarchies of manner concepts, i.e., whether there is a universal order in which manner concepts are added to manner verb, ideophone, and adverb lexicons.
The study of semantic and lexical typology, specifically in relation to syntactic or typological domains of language, is still quite young. However, the range of unanswered questions demonstrates that it has great potential in uncovering cross-linguistic patterns that will allow us to gain a better understanding of the structure of meaning in human language.
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